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Objectives. We sought to describe the role and function of nursing facilities
after disaster.

Methods. We surveyed administrators at 144 widely dispersed nursing facili-
ties after the Los Angeles Northridge earthquake.

Results. Of the 113 (78%) nursing facilities that responded (11365 beds), 23
sustained severe damage, 5 closed (625 beds), and 72 lost vital services. Of 87
nursing facilities implementing disaster plans, 56 cited problems that plans did
not adequately address, including absent staff, communication problems, and
insufficient water and generator fuel. Fifty-nine (52%) reported disaster-related ad-
missions from hospitals, nursing facilities, and community residences. Nursing
facilities received limited postdisaster assistance. Five months after the earth-
quake, only half of inadequate nursing facility disaster plans had been revised.

Conclusions. Despite considerable disaster-related stresses, nursing facilities
met important community needs. To optimize disaster response, community-
wide disaster plans should incorporate nursing facilities. (Am J Public Health.
2004;94:1436–1441)

there is scant information on systemwide re-
sponses to hospitalized vulnerable popula-
tions or nursing facility residents.20 When
nursing facilities are mentioned, the focus usu-
ally is on a single facility’s experiences or on
a single problem such as evacuation. These
reports indicate that the health care system’s
response to this population may be problem-
atic.21 For example, the general impression
after Hurricane Andrew in 1992 was that
Florida nursing facilities were ill-prepared to
respond to the disaster.20,22,23

To help address this paucity of information,
we surveyed Los Angeles County nursing fa-
cilities to learn about their experiences after
the 1994 Northridge earthquake. Both the
extent and the location of this disaster pro-
vided a unique opportunity for examining
nursing facilities during community crisis.
Despite the fact that California prepares for
such events, the 6.7-magnitude quake pro-
duced widespread damage. Fifty-seven deaths
(33 from trauma, 24 from sudden cardiac
death) were attributed to the temblor, more
than 900 patients were evacuated from dam-
aged hospitals, and more than 9000 people
were treated in emergency departments or
hospitals.24 The event was so significant that
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Donna Shalala, then Secretary of Health and
Human Services, activated the National Disas-
ter Medical System and sent Disaster Medical
Assistance Teams to the area. By examining
nursing facilities’ responses to this crisis, we
hoped to expand the data on how these facili-
ties function after disasters, to identify prob-
lems they may experience, and to gain a bet-
ter understanding of their potential role in
the larger health service delivery system.
Acquiring better information in this area is
particularly important in light of the recent
terrorist attacks in the United States and the
increased focus on improving community dis-
aster response.25

METHODS

Sampling Frame
We attempted to identify nursing facilities

that were structurally damaged by the earth-
quake. We contacted the Los Angeles Build-
ing Inspector’s Office, the state and county
Departments of Health Services, the state and
county Offices of Emergency Services, and
the Office of Statewide Health Planning and
Development to determine whether these or-
ganizations had obtained any information on

When disasters occur, communities expect
public health agencies and medical practition-
ers to provide services and leadership.1 The
adequacy of response to these critical public
health events is largely determined by the ex-
tent to which disaster plans are comprehen-
sive and are tailored to the population’s needs
and resources. Rapid implementation of such
integrated plans is essential both for treating
potentially large numbers of injuries2,3 and
for ensuring the safety of vulnerable popula-
tions, especially that of high-risk groups such
as persons with disabilities, elderly individu-
als, and the chronically ill.4–9

Often, these vulnerable populations reside
in nursing facilities, an increasingly important
component of the US health care system. For
instance, almost 2 million adults are admitted
to the nation’s 16800 nursing facilities each
year.10,11 Moreover, 1 in 2 women and 1 in 3
men are expected to spend time in nursing fa-
cilities over the next several decades.12 These
statistics reflect the rising prevalence of
chronic disease among an aging population
and the increased use of nursing facilities for
skilled postacute care. Since the late 1980s,
hospitals have discharged patients earlier, and
nursing facilities have assumed a greater role
in caring for these sicker, more medically
complex patients.13,14

Despite their expanded role in serving vul-
nerable populations, nursing facilities often
are overlooked as a health resource and gen-
erally are not incorporated into disaster-relief
plans. In fact, some researchers have dis-
missed nursing facilities as irrelevant to hospi-
tal patient care after disasters.15 Because few
studies have focused on nursing facilities’ re-
sponses to catastrophes, the role of nursing fa-
cilities during these events remains unde-
fined. Furthermore, little is known about the
stresses that nursing facilities undergo during
a community crisis. Although some data exist
on the medical and psychological sequelae of
disasters for vulnerable populations,6,16–19
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earthquake damage related to nursing facili-
ties. We also contacted the Los Angeles Times,
the leading Los Angeles newspaper, which
provided extensive earthquake coverage. None
of the public data collected by these groups
after the earthquake included nursing facili-
ties as a category or even listed such facilities
as health facilities.

We matched Los Angeles Building Inspec-
tor’s Office maps outlining areas of commercial/
residential damage with California health fa-
cility planning area (HFPA) maps to deter-
mine which HFPAs were affected by the
earthquake. With this mapping process, we
identified 7 HFPAs that experienced signifi-
cant damage. We then used Office of State-
wide Health Planning and Development data
to identify nursing facilities located within
these HFPAs. We determined that 144 non-
government and government nursing facilities
were located within the 7 affected areas.

We mailed a disaster response survey to
the administrators of the 144 facilities that we
had identified in the affected areas. The sur-
veys were mailed in June 1994, 5 months
after the January 17 earthquake. A cover let-
ter encouraged administrators from both
damaged and undamaged facilities to re-
spond. This letter included endorsements
from the California Association of Health Fa-
cilities and the California Association of
Homes and Services for the Aging, 2 volun-
tary statewide organizations representing
long-term care and nursing facilities. In Au-
gust, all nonrespondents received a follow-up
telephone call and mailing. Nursing facilities
returned completed surveys between June
and September 1994. No financial incentive
was provided.

Survey Items
Our survey addressed 5 phases of disaster

planning and management that have been
identified in the public health literature: an-
ticipation and prevention, alert and warning,
immediate postevent, assistance and relief,
and rehabilitation.26 We also incorporated
feedback from members of a local nursing fa-
cility consortium. Specifically, the survey
questions addressed nursing facilities’ disaster
plans, structural damage sustained, postdisas-
ter assistance contacts received, changes in
admission patterns after the disaster, and

problems experienced after the earthquake.
The 5-month delay between the earthquake
and the survey mailing allowed us also to
query nursing facilities about rehabilitation
after the acute recovery phase. We pilot
tested the survey with administrators from 3
nursing facilities and used the pilot data to
revise the survey. Although most questions
were multiple-choice format, we included
some open-ended questions to better elicit
each facility’s experiences.

Structured Interviews
After mailing the surveys, we conducted

separate structured interviews with 3 social
workers who participated in discharge plan-
ning for different hospitals and with 3 social
workers from different nursing facilities. We
interviewed persons who were actively serv-
ing clients in the HFPAs at the time of the
event and who were continuing to do so at
the time of the interview. One social worker
was from a damaged hospital that had evacu-
ated patients, and 2 were from hospitals that
continued to operate. Likewise, 1 nursing fa-
cility representative was from a facility that
had closed because of damage, and 2 were
from facilities that remained open.

RESULTS

Respondents
One hundred thirteen nursing facilities,

representing 11365 patient beds, responded

(response rate=78%). Of these, 23 facilities
(20%) reported significant or severe struc-
tural damage; 5 of these facilities, represent-
ing 625 beds, had closed because of struc-
tural damage. We defined “structural damage”
as building damage that interfered with the
facility’s primary operations or that rendered
parts of the facility unsafe.

We contacted the 31 nonresponding nurs-
ing facilities (representing 2976 beds). Seven
reported a change in administrator and direc-
tor of nursing since the earthquake, and the
remaining 24 either felt that they did not
have time to complete the survey or did not
want to participate. None of the nonrespond-
ing nursing facilities had closed or had trans-
ferred patients out of the facility because of
the disaster.

Role of Nursing Facilities
Fifty-nine nursing facilities (52% of respon-

dents) reported disaster-related admissions im-
mediately after the earthquake. As Figure 1
shows, these admissions were in response to a
variety of community needs. In addition to
the increased volume of admissions, the pat-
terns of referrals to nursing facilities changed.
For example, 35% of facilities reported that
they had received transfer requests from hos-
pitals that normally did not send them patients.
Moreover, 31% of respondents reported a
greater number of disaster-related requests
for admission after the event than actual ad-
missions, indicating that nursing facilities may
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FIGURE 1—Percentage of nursing facilities admitting new residents, by source.
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TABLE 1—Reported Problems With Disaster Plan and 5-Month Revisions to Disaster Plan

Percentage of Nursing Percentage of Nursing
Facilities That Cited Facilities With Any Problem
Problems With Their That Addressed This Problem 

Problem Category Disaster Plana Within 5 Months

Staff absences 32 5

Phone equipment not working 29 7

Immediate movement and evacuation, staff knowledge of 23 29

policies and procedures (blocked exits, movement  

from upper floors to lower floors, resident confusion,

turning off sprinklers)

Insufficient water supply 20 14

Insufficient emergency generator fuel 21 11

Other supplies insufficient (flashlights, blankets, food, linens) 18 32

Obtaining needed information and assistance not directly  15 5

related to problems with phone equipment (information 

on available beds for transfers out, safety of building,

external damage and needs)

Transfers out (obtaining appropriate transportation, 12 3

evacuation to an inappropriate off-site location)

Other (lack of information needed to contact families and  10 7

attending physician, cognitively impaired patients 

wandering into unsafe areas, addressing fears of staff 

and residents)

aPercentage of nursing facilities with any problem that cited 1 or more problems in the category.

have received more community requests than
they could accommodate.

Our interviews with social workers corrobo-
rated these findings. These individuals com-
mented on the need to rapidly transfer hospi-
tal patients from damaged hospitals and the
importance of both hospitals and nursing facil-
ities in accommodating these needs. They also
noted that the event adversely affected many
community-dwelling elderly, who were dis-
placed from affordable rental housing, became
fearful of living alone, or found themselves
unable to remain in the community when
their support systems were disrupted by the
earthquake. The social workers confirmed
that these factors resulted in increased admis-
sions to nursing facilities from the community,
both for respite care (i.e., short supportive
stays) and for long-term care after the disaster.

Problems Reported
Although nursing facilities assumed greater

responsibilities after the earthquake, they ex-
perienced significant stress as they did so.

Sixty-four percent of respondents reported
that their facility lost at least 1 vital service
(e.g., telephone, water, or electricity) after the
disaster. These losses occurred in 78% of
damaged nursing facilities and in 60% of un-
damaged nursing facilities. Fifteen nursing fa-
cilities transferred residents to other facilities.
Eighty-seven nursing facilities (77%) imple-
mented disaster plans, and 65% of these fa-
cilities cited a problem with their plans. In all,
we identified 42 different types of disaster
plan problems, which we grouped into the 9
categories displayed in Table 1.

Staff absences were cited most frequently
as the problem that disaster plans inade-
quately addressed. Reasons for postdisaster
absences included loss of transportation, loss
of childcare or other dependent coverage,
damages/losses sustained at home, and lim-
ited access to the nursing facilities because
of blocked roads. Although most nursing fa-
cilities reported that staff shortages did not
interfere with patient care, some noted that
the shortages forced available employees to

work more than 24 hours so that essential
resident care could continue. Many other re-
ported problems might also be anticipated
across other settings (e.g., loss of functioning
telephone lines, impeded evacuations result-
ing from the loss of elevator function, or de-
bris blocking beds and exits). Problems more
specific to health care settings included lack
of access to emergency communications
equipment; inability to notify families or pro-
viders when residents were relocated be-
cause collated family or provider lists were
unavailable; difficulty keeping cognitively
impaired persons out of unsafe areas; inap-
propriate evacuation sites (e.g., high school
gym) for residents receiving intravenous
therapy, complex wound care, or continuous
tube feeding; blocked roads that hindered
access to nursing facilities and required facil-
ities to be self-supporting for extended time
periods; severe structural damage mandating
evacuation to unsheltered areas without ac-
cess to emergency water supplies or medica-
tions; and lack of appropriate or handicap-
accessible evacuation vehicles.

System Response to Nursing Facilities
Despite nursing facilities’ potential role in

disaster response and the significant stresses
that they experienced after the earthquake,
the early disaster assistance they received was
limited. Seventy-two percent of respondents
(65% of damaged facilities, 74% of undam-
aged facilities) reported that no person or en-
tity acted as a regional or area “central clear-
inghouse” for information about facility needs,
bed availability, and community resources.
The social workers also noted the lack of
such a system and commented on the chal-
lenges of identifying available beds for pa-
tients in need of transfer, as well as other po-
tential needs after the earthquake. They
emphasized the need for a central informa-
tion clearinghouse.

In the first 24 hours after the event, public
service agencies (e.g., paramedics, the Red
Cross) contacted 2 damaged and 7 undam-
aged nursing facilities; oversight agencies (e.g.,
the health department, the city building in-
spector, the Office of Statewide Health Plan-
ning and Development, the Occupational
Safety and Health Administration) contacted
2 undamaged and 6 damaged nursing facili-
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ties. In addition, most nursing facilities re-
ported that their medical directors were ab-
sent and therefore unable to provide triage
assistance during this critical period: only 17
nursing facilities (5 damaged, 12 undamaged)
reported that their medical directors were
present at the facility during the first 24 hours
after the disaster. Finally, only 6 damaged
and 28 undamaged nursing facilities re-
ported the presence of a physician during
this 24-hour interval.

Interestingly, we found that other nursing
facilities served as a source of support after
the event. Almost one third of respondents re-
ported that other nursing facilities called to
offer assistance in the first 24 hours after the
earthquake. These contacts seemed to be well
targeted—all 23 damaged nursing facilities
received such telephone calls. In addition, 10
undamaged facilities reported that other nurs-
ing facilities had contacted them to offer help.
These communications occurred sponta-
neously, independent of any formal or prede-
termined interfacility contact system.

Rehabilitation and Preparation/
Prevention for Future Events

During the 5 months after the earthquake,
only 1 of the 5 nursing facilities that closed
because of earthquake damage had reopened.
During the 3 years following the disaster, an
additional 3 facilities reopened. During the
5-month period, some but not all, of the nurs-
ing facilities changed their transfer or disaster
plans. Table 1 displays the percentage of facil-
ities that reported a problem with their plans
and that modified the plan to correct the
problem within 5 months of the disaster. Of
the 23 facilities without a transfer plan, only
1 had created such a plan. Of the 56 nursing
facilities citing any problem with their disaster
plans, 29 had made changes. In addition, al-
though 42 facilities reported a need for resi-
dent or staff counseling after the disaster,
only 18 had offered professional counseling
within the 5 months.

DISCUSSION

This survey provided important informa-
tion about nursing facilities’ function and role
in a community after a major disaster. Facili-
ties experienced internal and external stresses

that were not limited to structural damage.
Most reported a lack of public assistance;
other nursing facilities, rather than public
agencies, were primary support contacts for
damaged facilities. Despite considerable chal-
lenges, nursing facilities met a variety of
community needs and accepted new resi-
dents from multiple disaster-related sources,
including damaged hospitals and nursing
facilities, hospitals exceeding their bed capac-
ity, and displaced community-dwelling resi-
dents. This increase in admissions was done
without advance organization and often with-
out coordination from a central information
clearinghouse.

Each disaster provides the public health
community opportunities to better prepare
for future events.1,22,27 Our findings indicate
that incorporating nursing facilities into disas-
ter planning may increase the flexibility of
emergency response systems and hospitals, fa-
cilitating triage to the lowest safe level of care.
Advance planning also may minimize stresses
experienced by already vulnerable older per-
sons. Finally, nursing facilities that are pre-
pared to respond during a crisis, require less
attention from emergency response personnel
and therefore place less stress on the disaster
response system.

The nursing facilities in our study re-
ported increased admission requests from
the community after the disaster. Despite
the often-expressed goal of maintaining the
elderly in their own residences, this popula-
tion is often overlooked in community disas-
ter planning. Some community-dwelling
elderly may be more vulnerable after a dis-
aster owing to interrupted access to medical
services needed to manage chronic dis-
ease,28 disaster-induced health problems
(e.g., falls, dehydration) or psychological
stress,6,9,18,28 loss of informal support sys-
tems, failure to match services to the popula-
tions most in need,8,19 and lack of low-cost
housing for the elderly and other vulnerable
populations after disasters.29 Clearly, the ap-
propriate role of nursing facilities and of al-
ternative support services (e.g., nonnursing
facility, community-based support services)
for this population bears closer examination,
and advance planning.

Some problems reported by nursing facili-
ties might have been anticipated from the ex-

periences of vulnerable populations in other
disasters. For instance, in various weather-
related disasters, older persons with complex
medical needs were evacuated to unsuitable
locations4,21; poor planning impeded coordi-
nation among hospitals, nursing facilities, and
home health agencies20; shelters were unable
to accommodate persons with disabilities4; and
psychological stress was widespread.30,22

Unfortunately, other problems reported by
the respondents seem to reflect the lower
standing of nursing facilities within the med-
ical system. Limited aid from conventional
sources, staffing problems, and the relative ab-
sence of medical directors and physicians, as
compared to other healthcare settings,31 re-
flect and magnify such facilities’ isolated status
even during times of relative calm. Most nurs-
ing facilities chronically confront the problems
of low staffing ratios,32–34 barely-subsistence-
level wages for nursing staff,35 infrequent vis-
its by a small number of physicians,31,36 and
inadequate coordination with hospitals.37–39

Although the health system expends great ef-
fort and resources to protect hospitalized older
persons,15,22 interest appears to wane when
these patients enter nursing facilities.

Despite this resource disparity, nursing fa-
cilities and hospitals share the paradox of pos-
sessing disaster resources while simultane-
ously risking disruption or closure when
disasters occur.22,40,41 Although nursing facili-
ties cannot treat severe trauma, hospitals are
not as focused on vulnerable older persons
and postacute care as are nursing facilities.
Thus, both may make unique contributions.
Nevertheless, most proposals for disaster re-
sponse integrate hospitals but not nursing
facilities,15,41–43 thereby reinforcing the dis-
crepancy in advance preparation and imple-
mentation of disaster plans between hospitals
and nursing facilities. Many nursing facilities
in our study failed to address problems with
their disaster plans or to provide counseling,
indicating that nursing facilities needed more
resources and assistance to improve their
planning.

Disaster plans should be flexible, allowing
facilities to respond to internal and external
stressors, and should be tailored to each com-
munity’s resources and to the disasters it is
likely to face. Relevant recommendations from
literature in other settings (e.g., hospitals,
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emergency departments, field triage units) in-
clude maintaining medical disaster backpacks
and equipment modules3; stocking 1 week’s
worth of supplies and generator fuel22; creat-
ing centralized portable information lists that
include patients’ medical requirements and
family contacts; sharing contingency plans for
staff absences and transportation needs22; and
assigning professionals trained in community-
based emergency response to assess damage
and capacity.3 Clear communication protocols
and backup plans are critical.42,44,45 Finally,
plans should identify appropriate shelters for
nursing facilities residents and other persons
with complex medical needs.4

It is encouraging that after we completed
this study, the Hospital Council of Southern
California and the Los Angeles County De-
partment of Health Services Emergency Med-
ical Services Agency met with representatives
of several health facilities and organizations
to discuss the inclusion of nursing facilities in
regional disaster plans. Moreover, a subse-
quent communitywide drill included nursing
facilities. We hope that this study will prompt
other communities to incorporate nursing fa-
cilities into their disaster plans.

Limitations
Limitations of this study include the possi-

bility that the retrospective self-reports of
nursing facilities might over- or underrepre-
sent their postdisaster problems and contribu-
tions. In addition, given that disasters are
unique events, the generalizability of our con-
clusions may be limited. Finally, our method-
ology did not independently assess the disas-
ter’s effect on facility residents’ health.

Conclusions
As nursing facilities increasingly assume re-

sponsibility for greater numbers of frail, med-
ically complex patients, their effective func-
tioning during community disasters will gain
even more importance. The potential of nurs-
ing facilities to increase the capacity and flexi-
bility of disaster plans is particularly important
in view of the recent US focus on disaster re-
sponse. To fully realize their expanded role,
nursing facilities should be incorporated into
community disaster plans, assisted in the cre-
ation of formal disaster plans, and included in
epidemiological disaster assessments.
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The health of our children is a critical issue facing our so-
ciety today. The toll of childhood death and disability

extends well beyond the individual child to affect all of us.
This book empowers readers by providing clear information
about environmental threats and what we can do to prevent
them. 

The six chapters include Infectious Diseases in the
Environment; Injuries and Child Health; The Legacy of
Lead; Environmental Chemicals and Pests; Childhood
Asthma; and Reducing Environmental Health Risks. An
Appendix of activities to do with children is included. 

Pediatricians, child health care practitioners and parents
will find this book an invaluable resource.
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